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LOCKING MECHANISM FOR AN
AGRICULTURAL HEADER

BACKGROUND

The present disclosure relates generally to a locking
mechanism for an arm of an agricultural header.

A harvester may be used to harvest agricultural crops,
such as barley, beans, beets, carrots, corn, cotton, flax, oats,
potatoes, rye, soybeans, wheat, or other plant crops. Fur-
thermore, a combine (e.g., combine harvester) 1s a type of
harvester generally used to harvest certain crops that include
grain (e.g., barley, corn, flax, oats, rye, wheat, etc.). During
operation of a combine, the harvesting process may begin by
removing a portion of each crop from a field, such as by
using a header. The header may cut the agricultural crops
and may transport the cut crops to a processing system of the
combine.

Certain headers include a cutter bar assembly configured
to cut a portion of each crop (e.g., a stalk), thereby sepa-
rating the cut crop from the soil. The cutter bar assembly
may extend along a substantial portion of the width of the
header at a forward end of the header. In addition, the cutter
bar assembly may include a cutter bar, a stationary blade
assembly, and a moving blade assembly. The moving blade
assembly may be fixed to the cutter bar, and the cutter
bar/moving blade assembly may be driven to oscillate
relative to the stationary blade assembly. Each blade assem-
bly may include multiple blades distributed along the width
of the respective blade assembly. As the moving blade
assembly 1s driven to oscillate, the blades of the moving
blade assembly move relative to the blades of the stationary
blade assembly. As the header 1s moved through the field by
the harvester, a portion of a crop (e.g., the stalk) may enter
a gap between adjacent blades of the stationary blade
assembly and a gap between adjacent blades of the moving
blade assembly. Movement of the moving blade assembly
causes a blade of the moving blade assembly to move across
the gap 1n the stationary blade assembly, thereby cutting the
portion of the crop.

Certain cutter bar assemblies are flexible along the width
of the header. Such a cutter bar assembly may be supported
by multiple longitudinally extending arms distributed along,
the width of the header. Each arm may be pivotally mounted
to a frame of the header, thereby enabling the cutter bar
assembly to flex during operation of the harvester. The
flexible cutter bar assembly may follow the contours of the
field, thereby enabling the cutting height to be substantially
constant along the width of the header. However, iI a
substantially rigid cutter bar 1s desired (e.g., for certain field
conditions, for harvesting certain types of crops, etc.), the
pivoting movement ol each arm may be blocked, thereby
substantially reducing the flexibility of the cutter bar assem-
bly. For example, a pin may be inserted through an opening
in an arm and through a corresponding opening in the header
frame, thereby blocking pivoting movement of the arm.
Unfortunately, the process of aligning the opening of each
arm with the corresponding opening in the header frame to
facilitate insertion of the pin may be diflicult and time
consuming. Further, manual lifting of each arm or of the
cutter bar assembly to a desired position may be diflicult. As
a result, the harvesting process may be significantly delayed
il a transition between a flexible cutter bar assembly and a
rigid cutter bar assembly 1s desired, thereby reducing the

elliciency of the harvesting process.

BRIEF DESCRIPTION

Certain embodiments commensurate in scope with the
disclosed subject matter are summarized below. These
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2

embodiments are not intended to limit the scope of the
disclosure, but rather these embodiments are imtended only
to provide a briel summary of certain disclosed embodi-
ments. Indeed, the present disclosure may encompass a
variety of forms that may be similar to or different from the
embodiments set forth below.

In certain embodiments, a locking mechanism for an
agricultural header includes a rod that extends laterally
along the header and a hook coupled to the rod. The rod 1s
configured to rotate 1n a first direction to transition the
locking mechanism to a first position and rotate 1n a second
direction, opposite the first direction, to transition the lock-
ing mechanism to a second position. The hook 1s configured
to engage an arm ol the header. The arm i1s configured to
support a cutter bar assembly of the header and 1s configured
to rotate about a pivot joint relative to a frame of the header.
The rod 1s configured to rotate in the first direction to engage
the hook with the arm to block rotation of the respective arm,
and the rod 1s configured to rotate 1n the second direction to
disengage the hook from the respective arm to enable
rotation of the arm.

DRAWINGS

These and other features, aspects, and advantages of the
present disclosure will become better understood when the
following detailed description 1s read with reference to the
accompanying drawings in which like characters represent
like parts throughout the drawings, wherein:

FIG. 1 1s a side view of an embodiment of an agricultural
harvester having a header;

FIG. 2 1s a perspective view of an embodiment of a header
that may be employed within the agricultural harvester of
FIG. 1;

FIG. 3 1s a perspective view of a portion of the header of
FIG. 2, including a cutter bar assembly and arms that support
the cutter bar assembly;

FIG. 4 1s a rear perspective view of a portion of the header
of FIG. 2, including a locking mechanism configured to
selectively block rotation of the arms;

FIG. 5 15 a perspective view of the locking mechanism of
FIG. 4;

FIG. 6 1s a rear perspective view of a portion of the header
of FIG. 2, 1n which the locking mechanism 1s 1n an unlocked
position;

FIG. 7 1s a rear perspective view of a portion of the header
of FIG. 2, 1n which the locking mechanism 1s 1 a locked
position;

FIG. 8A 1s a side view of an arm of the header of FIG. 2
and an embodiment of a locking mechanism in an unlocked
position;

FIG. 8B 1s a side view of the locking mechanism of FIG.
8A 1n a forward position disengaged from the arm;

FIG. 8C 1s a side view of the locking mechanism of FIG.
8A 1n a locked position engaged with the arm; and

FIG. 8D 1s a side view of the locking mechanism of FIG.
8A 1n a forward position disengaged from the arm.

DETAILED DESCRIPTION

One or more specific embodiments of the present disclo-
sure¢ will be described below. In an eflort to provide a
concise description of these embodiments, all features of an
actual implementation may not be described 1n the specifi-
cation. It should be appreciated that 1n the development of
any such actual implementation, as 1n any engineering or
design project, numerous implementation-specific decisions
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must be made to achieve the developers” specific goals, such
as compliance with system-related and business-related con-
straints, which may vary from one implementation to
another. Moreover, i1t should be appreciated that such a
development effort might be complex and time consuming,
but would nevertheless be a routine undertaking of design,
tabrication, and manufacture for those of ordinary skill
having the benefit of this disclosure.

When 1ntroducing elements of various embodiments of
the present disclosure, the articles “a,” “an,” “the,” and
“said” are mtended to mean that there are one or more of the
clements. The terms “comprising,” “including,” and “hav-
ing”” are itended to be inclusive and mean that there may be
additional elements other than the listed elements. Any
examples of operating parameters and/or environmental
conditions are not exclusive of other parameters/conditions
of the disclosed embodiments.

Turning to the drawings, FIG. 1 1s a side view of an
embodiment of an agricultural harvester 100 having a header
200. The harvester 100 1includes a chassis 102 configured to
support the header 200 and an agricultural crop processing
system 104. As described in greater detail below, the header
200 1s configured to cut crops and to transport the cut crops
toward an inlet 106 of the agricultural crop processing
system 104 for further processing of the cut crops. The
agricultural crop processing system 104 receives the cut
crops from the header 200 and separates desired crop
maternial from crop residue. For example, the agricultural
crop processing system 104 may include a thresher 108
having a cylindrical threshing rotor that transports the crops
in a helical flow path through the harvester 100. In addition
to transporting the crops, the thresher 108 may separate
certain desired crop material (e.g., grain) from the crop
residue, such as husks and pods, and may enable the desired
crop material to flow 1nto a cleaning system located beneath
the thresher 108. The cleaning system may remove debris
from the desired crop material and may transport the desired
crop material to a storage compartment within the harvester
100. The crop residue may be transported from the thresher
108 to a crop residue handling system 110, which may
remove the crop residue from the harvester 100 via a crop
residue spreading system 112 positioned at the aft end of the
harvester 100.

In certain embodiments, the header 200 includes a cutter
bar assembly configured to cut a portion of each crop (e.g.,
a stalk), thereby separating the cut crop from the soil. The
cutter bar assembly may be flexible laterally along the
header 200. The cutter bar assembly may be supported by
multiple longitudinally extending arms distributed along the
width of the header 200. Each arm may be pivotally
mounted to a frame of the header 200, thereby enabling the
cutter bar assembly to tlex during operation of the harvester
100. The flexible cutter bar assembly may follow the con-
tours of the field, thereby enabling the cutting height to be
substantially constant laterally along the header 200. How-
ever, 11 a substantially rigid cutter bar 1s desired (e.g., for
certain field conditions, for harvesting certain types of crops,
etc.), the pivoting movement of each arm may be blocked,
thereby substantially reducing the flexibility of the cutter bar
assembly.

For example, the header 200 may include a locking
mechanism configured to transition between a locked posi-
tion and an unlocked position. The locking mechanism may
include a rod disposed along the width of the header and
hooks extending outwardly from the rod. Each hook may
engage a respective arm at an end of the arm opposite an end

coupled to the cutter bar assembly. The engagement of the
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hooks with the respective arms locks the cutter bar assembly
in the substantially rigid configuration. The rod 1s configured
to rotate to engage and disengage the hooks with the arms.
As such, to transition between the substantially rigid and the
flexible cutter bar configurations, the locking mechanism
may transition from a locked position with the hooks
engaged with the arms to the unlocked position with the
hooks disengaged from the arms via rotation of the rod.

As 1llustrated, the harvester 100 includes a cab 114
configured to house an operator. The cab 114 may include
certain controls configured to operate the locking mecha-
nism. For example, the controls within the cab 114 may be
mechanically coupled to the rod of the locking mechanism
and may be configured to rotate the rod to transition the
locking mechanism from the locked position to the unlocked
position, and vice versa. In certain embodiments, the con-
trols may include a user interface communicatively coupled
to a motor and/or actuator. The motor and/or actuator may be
coniigured to rotate the rod to transition the locking mecha-
nism from the locked position to the unlocked position, and
vice versa. The operator may interact with the user interface
to cause the motor and/or actuator to rotate the rod to
transition the locking mechanism. As such, the operator may
operate the locking mechanism while positioned within the
cab 114.

FIG. 2 1s a perspective view of an embodiment of a header
200 that may be employed within the agricultural harvester
of FIG. 1. In the 1llustrated embodiment, the header 200
includes a cutter bar assembly 202 configured to cut a
portion of each crop (e.g., a stalk), thereby separating the
crop from the soil. The cutter bar assembly 202 1s positioned
at a forward end of the header 200 relative to a longitudinal
axis 10 of the header 200. As illustrated, the cutter bar
assembly 202 extends along a substantial portion of the
width of the header 200 (e.g., the extent of the header 200
along a lateral axis 12). As discussed in detail below, the
cutter bar assembly 202 includes a cutter bar, a stationary
blade assembly, and a moving blade assembly. The moving
blade assembly may be fixed to the cutter bar (e.g., above the
cutter bar relative to a vertical axis 14 of the header 200),
and the cutter bar/moving blade assembly may be driven to
oscillate relative to the stationary blade assembly. In the
illustrated embodiment, the cutter bar/moving blade assem-
bly 1s driven to oscillate by a dnving mechanism 204
positioned at the lateral center of the header 200. However,
in other embodiments, the cutter bar/moving blade assembly
may be driven by another suitable mechanism (e.g., located
at any suitable position on the header 200). As the harvester
1s driven through a field, the cutter bar assembly 202
engages crops within the field, and the moving blade assem-
bly cuts the crops (e.g., the stalks of the crops) 1n response
to the engagement of the cutter bar assembly 202 with the
Crops.

In the illustrated embodiment, the header 200 includes a
first lateral belt 206 on a first lateral side 207 of the header
200 and a second lateral belt 208 on a second lateral side 209
of the header 200, opposite the first lateral side 207. Each
belt 1s driven to rotate by a suitable drive mechanism, such
as an electric motor or a hydraulic motor. The first lateral
belt 206 and the second lateral belt 208 are driven such that
the top surface of each belt moves laterally inward along the
lateral axis 12. In addition, the header 200 includes a
longitudinal belt 210 positioned between the first lateral belt
206 and the second lateral belt 208 along the lateral axis 12.
The longitudinal belt 210 i1s driven to rotate by a suitable
drive mechanmism, such as an electric motor or a hydraulic
motor. Additionally, the longitudinal belt 210 1s driven such
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that the top surface of the longitudinal belt 210 moves
rearwardly along the longitudinal axis 10. In certain embodi-
ments, the crops cut by the cutter bar assembly 202 are
directed toward the belts by a reel assembly. Agricultural
crops that contact the top surface of the first lateral belt 206
and the second lateral belt 208 are driven laterally inwardly
to the longitudinal belt due to the movement of the lateral
belts. In addition, agricultural crops that contact the longi-
tudinal belt 210 and the agricultural crops provided to the
longitudinal belt 210 by the first lateral belt 206 and the
second lateral belt 208 are driven rearwardly along the
longitudinal axis 10 due to the movement of the longitudinal
belt 210. Accordingly, the belts move the cut agricultural
product through an opening 212 1n the header 200 to the inlet
of the agricultural crop processing system.

In the 1llustrated embodiment, the cutter bar assembly 202
1s tlexible along the width of the header 200 (e.g., the extent
of the header 200 along the lateral axis 12). As discussed 1n
detail below, the cutter bar assembly 202 1s supported by
multiple arms extending along the longitudinal axis 10 and
distributed along the width of the header 200 (e.g., along the
lateral axis 12 of the header 200). Each arm 1s mounted to
a frame 214 of the header and 1s configured to rotate about
a pivot joint relative to the frame 214. As a result, the cutter
bar assembly 202 may flex during operation of the harvester.
The flexible cutter bar assembly 202 may follow the con-
tours of the field, thereby enabling the cutting height to be
substantially constant along the width of the header 200
(e.g., the extent of the header 200 along the lateral axis 12).
However, i a substantially rigid cutter bar assembly 202 1s
desired (e.g., for certain field conditions, for harvesting
certain types of crops, etc.), the pivoting movement of the
arms may be blocked by the locking mechanism described
herein, thereby substantially reducing the flexibility of the
cutter bar assembly 202 (e.g., transitioning the cutter bar
assembly to a substantially rigid configuration).

FI1G. 3 1s a perspective view of a portion of the header 200
of FIG. 2, including the cutter bar assembly 202 and arms
300 that support the cutter bar assembly 202. As 1llustrated,
the lateral belt (e.g., the first lateral belt or the second lateral
belt) and certain panels of the header 200 are omitted from
FIG. 3 to better illustrate the arms 300 and certain other
portions of the header 200. The arms 300 extend along the
longitudinal axis 10 and are distributed along the lateral axis
12. Each arm 300 includes a first end 302 coupled to the
cutter bar assembly 202 and a second end 304 coupled to an
airbag system 306. Further, each arm 300 1s pivotally
coupled to the frame 214 of the header 200 at a pivot joint
310 of the arm 300. The pivot joint 310 1s located between
the first end 302 and the second end 304. Each arm 300 1s
configured to pivot about the pivot joint 310 to enable the
lateral belt and the cutter bar assembly 202 to flex in
response to variations in the terrain. As each arm 300 pivots,
the airbag system 306 1s configured to urge the first end 302
upward to enable the cutter bar assembly 202 to follow the
contour of the terrain. The airbag system 306 1s also con-
figured to absorb energy associated with the arm 300 piv-
oting. The pivot joint 310 1s located sigmificantly closer to
the second end 304 than the first end 302 of each arm 300.
As such, a weight of the respective lateral belt, the cutter bar
assembly 202, and the arm 300 on the side of the pivot joint
310 adjacent to the cutter bar assembly 202 (e.g., toward the
first end 302) 1s sigmificantly greater than a weight of the arm
300 on the side of the pivot joint 310 adjacent to the airbag
system 306 (e.g., toward the second end 304). Due to the
welght difference, the second end 304 of each arm 300 1s
biased upwardly toward the airbag system 306.
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As 1llustrated, the header 200 includes lateral supports
320 coupled to the arms 300. Each lateral support 320 is
coupled to two arms 300 at lateral support ends 322. The
arms 300 and the lateral supports 320 may be disposed
within and may extend through a respective lateral belt of
the header 200. For example, the lateral belt may rotate
around the arms 300 and the lateral supports 320 during
operation of the header 200. The lateral supports 320 are
configured to rotate relative to the arms 300 at the lateral
support ends 322 to enable the lateral belt and the cutter bar
assembly 202 to flex.

The cutter bar assembly 202 1s configured to cut a portion
of each crop (e.g., a stalk), thereby separating the crop from
the soil. In the 1llustrated embodiment, the cutter bar assem-
bly 202 includes a cutter bar 338, a moving blade assembly
340, and a stationary blade assembly 342. The moving blade
assembly 340 1s coupled to the cutter bar 338 (e.g., above the
cutter bar 338 relative to the vertical axis 14 of the header
200), and the moving blade assembly 340 1s driven to
oscillate relative to the stationary blade assembly 342. The
moving blade assembly 340 includes moving blades 344,
and the stationary blade assembly 342 includes stationary
blades 346. As the harvester 1s dnven through a field, the
moving blades 344 and the stationary blades 346 engage
crops within the field as the moving blade assembly 340
oscillates, and the moving blade assembly 340 cuts the crops
(e.g., the stalks of the crops) 1n response to the engagement
with the crops.

As described herein, the cutter bar assembly 202 is
configured to flex. For example, while the header 200
traverses the field, the cutter bar assembly 202 may gener-
ally flex to match the contour of the field. The cutter bar
assembly 202 may flex while cutting crops (e.g., which the
moving blade assembly 340 cuts the crops). The arms 300
are configured to pivot about the pivot joints 310 to enable
the cutter bar assembly 202 to flex. However, 1n certain
situations, an operator may desire the cutter bar assembly

202 to be ngid. As such, the header 200 includes a locking

mechanism 400 configured to transition the cutter bar
assembly 200 between a flexible configuration and a sub-

stantially rigid configuration. In the rigid configuration, the
locking mechanism 400 1s 1n a locked position and 1is
configured to block rotation of the arms 300 about the pivot
joints 310. By blocking the rotation of the arms 300, the
cutter bar assembly 202 1s maintained in the substantially
rigid configuration. As illustrated, the locking mechanism
400 1s disposed along a rear portion of the header 200.
FIG. 4 1s a rear perspective view of a portion of the header
200 of FIG. 2, including the locking mechanism 400 con-
figured to selectively block rotation of the arms. As 1llus-
trated, the locking mechanism 400 extends generally along
the lateral axis 12 and 1s disposed at a rear portion 216 of the
header 200. Additionally, the locking mechanism 400 1s
disposed on the first lateral side 207 of the header 200 and
1s configured to selectively block rotation of the arms
disposed along the first lateral side 207. In certain embodi-
ments, the second lateral side of the header 200 may include
a second and independent locking mechanism that may be
substantially similar to the locking mechanism 400. For
example, the second locking mechanism may be disposed
along the second lateral side of the header 200 and may be
configured to selectively block rotation of the arms disposed
along the second lateral side by engaging and disengaging
the arms. In some embodiments, the header 200 may include
a single locking mechanism that extends along a substantial




US 12,075,728 B2

7

portion of the width of the header 200 such that the single
locking mechanism may selectively block rotation of all

arms of the header 200.

The locking mechanism 400 1s configured to transition to
engage the arms of the header 200 to block the arms from
rotating and to disengage the arms to enable the arms to
rotate. While the locking mechanism 400 1s i the locked
state, the arms are substantially blocked from rotating about
the pivot joints, and the cutter bar assembly 202 1s in a
substantially rigid configuration. While the locking mecha-
nism 400 1s 1n the unlocked state, the arms are not blocked
by the locking mechanism 400 and are able to rotate about
the respective pivot joints. While the locking mechamism
400 1s 1n the unlocked state, the cutter bar assembly 202 1s

in a flexible configuration.

FIG. 5 1s a perspective view of the locking mechanism
400 of FIG. 4. As illustrated, the locking mechanism 400

includes a rod 402 and hooks 404. The rod 402 extends

generally along the lateral axis 12. For example, the rod 402
may extend laterally along the header. The hooks 404 extend
from the rod 402 and are generally perpendicular to the rod
402. As illustrated, the locking mechanism 400 includes
mounting brackets 406 that may be rigidly coupled to the
frame of the header (e.g., directly to the header frame). The
rod 402 1s rotatably coupled to the mounting brackets 406.
Additionally, the rod 402 1s configured to rotate in a first
direction 408 to transition the locking mechanism 400 to a
locked position and 1n a second direction 410 to transition
the locking mechanism 400 to an unlocked position. The
locking mechanism 400 further includes biasing elements
412 disposed generally at a first end 414 of the rod 402 and
at a second end 416 of the rod 402. The biasing elements 412
are configured to bias the rod 402 1n the first direction 408
toward the arms of the header to enable the locking mecha-
nism 400 to maintain the locked position. In certain embodi-
ments, the biasing elements 412 may be coupled to the frame
of the header. As illustrated, each biasing element 412 1s a
bi-directional torsion spring. In certain embodiments, the
biasing elements 412 may be a leaf spring, another type of
biasing element, or a combination thereof.

As described i greater detail below, the locking mecha-
nism 400 1s configured to selectively transition from the
unlocked position to the locked position, and vice versa. As
illustrated, the locking mechanism 400 includes a motor 420
and a handle 422. The motor 420 may be coupled to the
frame of the header and may be controlled by the operator
from the cab of the harvester. For example, the operator may
provide an input to cause the motor 420 to transition the
locking mechanism 400 from the unlocked position to the
locked posmon In response, the motor 420 may rotate the
rod 402 in the first direction 408 to cause each hook 404 to
engage a respective arm of the header. As each hook 404
engages the respective arm, the hook 404 substantially
blocks rotation of the respective arm about the pivot joint.
The portion of the cutter bar assembly coupled to the
respective arm 1s blocked from flexing. The biasing elements
412 are configured to urge the hooks 404 toward the arms to
cnable the hooks 404 to engage the arms and remain
engaged with the arms to maintain the cutter bar assembly
in the substantially rigid configuration. In certain embodi-
ments, the motor 420 may hold the locking mechanism in
the locked position. Further, in some embodiments, the
motor 420 may be an actuator and linkage coupled to the rod
402 and configured to transition the locking mechanism 400
from the locked position to the unlocked position, and vice
versa.
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The handle 422 enables the operator to rotate the rod 402
locally at the header. The operator may be positioned
adjacent to the locking mechanism 400 and may rotate the
rod 402 via the handle 422. The rotation of the rod 402 may
transition the locking mechanism 400 between the locked
position and the unlocked position. For example, the opera-
tor may rotate the rod 402, via the handle 422, 1n the first
direction 408 to transition the locking mechanism from the
unlocked position to the locked position. In certain embodi-
ments, the motor 420 and/or the handle 422 may include a
spring (e.g., a torsion spring) that could bias the locking
mechanism generally 1n the first direction 408. For example,
the spring(s) of the motor 420 and/or the handle 422 may
provide the biasing force i addition to, or in place of, the
biasing force of the biasing elements 412.

The rod 402 may rotate 1n the second direction 410 to
cause each hook 404 to disengage the respective arm of the
header. Once each hook 404 1s disengaged from the respec-
tive arm, the respective arm may rotate about the pivot joint.
The portion of the cutter bar assembly coupled to the
respective arm may then flex. For example, the motor 420
may rotate the rod 402 in the second direction 410 to
transition the locking mechanism 400 from the locked
position to the unlocked position. Additionally, the operator
may rotate the rod 402, via the handle 422, in the second
direction 410 to transition the locking mechanism 400 from
the locked position to the unlocked position. In certain
embodiments, either the motor 420 or the handle 422 may be
omitted from the locking mechanism 400.

As 1llustrated, the locking mechanism 400 includes a
latching mechanism 424 that may be coupled to the header.
The latching mechanism 424 1s configured to engage the rod
402, the hooks 404, or a combination thereof, to hold the
locking mechanism 400 1n the unlocked position. For
example, after the locking mechanism 400 1s transitioned to
the unlocked position (e.g., the rod 402 1s rotated in the
direction 410 and the hooks 404 disengage from the arms of
the header), the latching mechanism 424 may engage the rod
402, the hooks 404, or the combination thereof, to hold the
lockmg mechamsm 400 1 the unlocked position. The latch-
ing mechanism 424 may automatically engage the other
portions (e.g., the rod 402 and the hooks 404) of the locking
mechanism 400 as the rod 402 rotates in the direction 410.
To transition the locking mechanism 400 from the unlocked
position to the locked position, the latching mechanism 400
may disengage the other portions of the locking mechanism
400. After disengaging the latching mechanism 424, the
biasing elements 412 may urge the locking mechanism 400
toward the locked position, and/or the motor 420 or the
handle 422 may rotate the rod 402 and transition the locking
mechanism 400 to the locked position. The operator may
remotely disengage the latching mechanism 424 from the
cab and/or may locally disengage the latching mechanism
424 from a position adjacent to the header.

As 1llustrated, each hook 404 includes a straight portion
430 and a curved portion 432. The straight portion 430 1s
coupled to the rod 402 and to the curved portion 432. The
curved portion 432 includes a top surface 434 and a bottom
surface 436. The bottom surface 436 of the curved portion
432 1s configured to engage the second end of a respective
arm of the header and to block rotation of the respective arm.
For example, after the hook 404 engages the second end, the
second end applies a force generally upwardly toward the
bottom surface 436. The curved portion 432 contacts the
second end and blocks the second end of the arm from
rotating upwardly. Because a weight of the respective lateral
belt, the cutter bar assembly, and the arm on the side of the
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pivot joint adjacent to the cutter bar assembly (e.g., toward
the first end of the arm) 1s significantly greater than a weight
of the arm on the side of the pivot joint adjacent to the
locking mechanism 400 (e.g., toward the second end of the
arm), the second end 1s naturally biased upwardly toward the

hook 404. As such, the hook 404 blocks rotation of the arm.

In certain embodiments, the curved portion 432 may
include a cam edge along the top surface 434 of the curved
portion 432. After the locking mechanism 400 transitions to
the locked position, the hook 404 may iitially be disposed
generally below the arm. The arm may rotate downward
(c.g., the second end of the arm may rotate generally

downward) and may engage the cam edge along the top
surface 434. The arm may force the hook 404 and the rod
402 to rotate 1n the second direction 410 as the second end
of the arm moves generally downward. Then, the arm may
move below the curved portion 432 and the rod 402 and the
hook 404 may rotate back 1n the first direction 408 such that
the arm 1s disposed below the curved portion 432, and the
arm contacts the bottom surface 436.

In certain embodiments, the hooks disposed along the
lateral axis of the locking mechanism may be springs (e.g.,
torsion springs, spring steel, leaf springs, etc.). For example,
the springs may be located at the approximate positions of
the hooks 404 along the rod 402 in the 1llustrated embodi-
ment. Each spring may be rigidly coupled to the rod at ends
of the spring and configured to flex and rotate generally at
a middle portion of the spring. Further, each spring may
include a hook, similar the hook 404, that extends from the
rod and that 1s configured to engage a respective arm of the
header. Each spring may independently rotate relative to the
rod as the respective arm moves to engage and/or disengage
the spring. As such, the respective arms may be aligned
differently along the header as each spring engages each
respective arm. For example, the locking mechanism may
transition to the locked position, and each spring may
independently engage each respective arm to hold the cutter
bar assembly in the substantially rigid configuration.

In certain embodiments, the locking mechanism may
include multiple rods, with each rod coupled to a particular
number of hooks (e.g., one hook, two hooks, three hooks,
etc.). Each rod may independently rotate to engage respec-
tive arms of the header. For example, each rod may be
coupled to a single hook such that each rod rotates 1nde-
pendently to enable the hook to engage and disengage the
respective arm of the header.

As described below, the hooks of the locking mechanism
400 may 1nclude alternative embodiments to block rotation
of the arms. For example, each hook may include a first cam
edge and a second cam edge. An opening may be located
between the first cam edge and the second cam edge. As a
respective arm of the header rotates, a pin of the arm may
move along the first cam edge or the second cam edge and
may engage the opening. After engaging the opening, the
hook may block the arm from rotating.

FIG. 6 1s a rear perspective view of a portion of the header
200 of FIG. 3, 1n which the locking mechanism 400 1s 1n an
unlocked position. As illustrated, the locking mechanism
400 1s mounted to the frame 214 via the mounting brackets
406. The rod 402 1s rotated 1n the second direction 410 away
from the arm 300 such that the hooks 404 are disengaged
from the arm 300. As illustrated, the arm 300 1ncludes a pin
500 and a forked member 502 at the second end 304 of the
arm 300. The pin 500 i1s nigidly coupled to the forked
member 502, and the forked member 502 1s rigidly coupled
to an arm bar 503 of the arm 300.
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As described herein, the arm 300 1s configured to rotate
about the pivot joint 310 1n a first rotational direction 504
and 1 a second rotational direction 505. As the arm 300
rotates about the pivot joint 310, the second end 304 of the
arm 300 moves upwardly in an upward direction 506 and
downwardly 1n a downward direction 508. Additionally, as
the arm 300 rotates, the cutter bar assembly coupled to the
first end of the arm 300 flexes. For example, as the second
end 304 of the arm 300 moves upwardly 1n the upward
direction 506 (e.g., the arm 300 rotates 1n the first rotational
direction 504), the first end of the arm 300 and the portion
of the cutter bar assembly coupled to the arm 300 move
downwardly. As the second end 304 of the arm 300 moves
downwardly in the downward direction 508 (e.g., the arm
300 rotates 1n the second rotational direction 505), the first
end of the arm 300 and the portion of the cutter bar assembly
coupled to the arm 300 move upwardly. The hook 404 of the
locking mechanism 400 1s configured to engage the pin 500
to block rotation of the arm 300 about the pivot joint 310 and
to hold the cutter bar assembly in the substantially rigid
configuration. However, 1n the illustrated embodiment, the
hook 1s disengaged from the pin 500. As such, the arm 300
may rotate and the cutter bar assembly may flex. The
latching mechanism of the locking mechanism 400 1s con-
figured to maintain the locking mechanism 400 in the
unlocked position.

FIG. 7 1s a rear perspective view of a portion of the header
200 of FIG. 2, 1n which the locking mechanism 400 1s 1n a
locked position. As illustrated, the rod 402 1s rotated in the
first direction 408 toward the arm 300 such that the hook 404
1s engaged with the arm 300 (e.g., the hook 404 1s engaged
with the pin 500 of the arm 300). The arm 300 1s blocked
from rotating about the pivot joint 310 in the first rotational
direction 504 such that the second end 304 of the arm 300
1s blocked from moving upwardly in the upward direction
502. Additionally, because the weight of the respective
lateral belt, the cutter bar assembly, and the arm 300 on the
side of the pivot joint 310 adjacent to the cutter bar assembly
(e.g., toward the first end of the arm 300) 1s significantly
greater than the weight of the arm 300 on the side of the
pivot joint 310 adjacent to the locking mechanism 400 (e.g.,
toward the second end 304 of the arm 300), the second end
304 1s naturally biased upwardly in the upward direction
506. As such, the pin 500 1s biased upwardly against the
hook 404, and the hook 404 blocks the arm 300 from
rotating further 1in the upward direction 506. Accordingly,
the locking mechamsm 400 blocks rotation of the arm 300
in the illustrated embodiment. The cutter bar assembly
coupled to the arm 300 1s rigidly held in place and 1s blocked
from flexing, thereby placing the cutter bar assembly in the
substantially rigid configuration.

When the flexible configuration of the cutter bar assembly
1s desired, the operator may transition the locking mecha-
nism 400 from the 1llustrated locked position to the unlocked
position of FIG. 6. The rod 402 may rotate to disengage the
hooks 404 from the arms 300, and the cutter bar assembly
may return to the flexible configuration.

In certain embodiments, the header 200 may include a
first stop and a second stop disposed generally above and
generally below the pin 500, respectively. The first stop and
the second stop may limit a range of motion of the pin 500
as the arm 300 rotates. For example, as the arm 300 rotates
in the first rotational direction 504, the pin 500 may contact
the first stop and further rotation of the arm 300 in the first
rotational direction 504 may be blocked. As the arm 300
rotates 1n the second rotational direction 5035, the pin 500
may contact the second stop and further rotation of the arm
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300 1n the second rotational direction 505 may be blocked.
In some embodiments, the locking mechanism 400 may
transition to the locked position while the pin 500 1s in
contact with the second stop. In such embodiments, the
locking mechanism 400 would block rotation of the arm 300

in the first rotational direction 504, and the second stop
would block rotation of the arm 300 1n the second rotational
direction 505.

FIG. 8A 1s a side view of the arm 300 of FIG. 3 and an
embodiment of a locking mechanism 600 in an unlocked
position. As 1llustrated, the locking mechanism 600 includes
a rod 602 and a hook 604 coupled to the rod 602. The hook
604 includes an opening 606, a first cam edge 608, and a
second cam edge 610. The opening 606 1s formed between
the first cam edge 608 and the second cam edge 610. The
locking mechanism 600 1s configured to transition from an
unlocked position to a locked position, and vice versa. In the
locked position, the hook 604 1s configured to engage the pin
500 of the arm 300 at the opening 606. For example, once
rotated to the locked position, the hook 604 may engage the
pin 500 to block the arm 300 from rotating about the pivot
joint 310.

As 1llustrated, the locking mechanism 600 includes a
biasing element 612, a latching mechamism 614, and a motor
616. The biasing element 612 1s configured to bias the rod
602 1n the first direction 408 toward the arm 300. The
latching mechanism 614 1s configured to secure the hook
604 while the locking mechanism 600 1s 1n the unlocked
position. The motor 616 1s configured to rotate the rod 602
in the first direction 408 and 1n the second direction 410. As
illustrated, the rod 602 and the hook 604 are rotated back-
ward 1n the second direction 610, and the hook 604 1s
secured by the latching mechanism 614 to maintain the
locking mechanism 600 1n the unlocked position.

FIG. 8B 1s a side view of the locking mechanism 600 of
FIG. 8A 1n a forward position disengaged from the arm 300.
As 1llustrated, the rod 602 1s rotated forward 1n the direction
408. The hook 604 1s rotated to be disposed generally below
the pin 500 along the vertical axis 14. The latching mecha-
nism 614 1s disengaged from the hook 604, and the biasing
clement 612 has urged the rod 602 forward in the first
direction 408. The arm 300 may rotate about the pivot joint
310 such that the second end 304 of the arm 300 lowers

toward the hook 604. The pin 500 may move along the first
cam edge 608 and may drive the hook 604 backward
opposite the direction 408. The pin 500 may then enter the
opening 606.

FIG. 8C 1s a side view of the locking mechanism 600 of
FIG. 8A 1n a locked position engaged with the arm 300. As
illustrated, the rod 602 1s rotated forward in the direction
408, and the hook 604 is engaged with the pin 500. As such,
the arm 300 1s blocked from rotating about the pivot joint
310, and the locking mechanism 600 1s 1 the locked
position. The biasing element 612 of the locking mechanism
600 urges the rod 602 and the hook 604 toward the pin 500
to maintain the locked position. To return the locking
mechanism 600 to the unlocked position, the motor 616 of
the locking mechanism 600 may rotate the rod 602 back-
wardly 1in the second direction 410 to the unlocked position
of FIG. 8A.

The arm 300 may rotate about the pivot joint 310 as the
header 1s raised and lowered. For example, the operator of
the header may raise and lower the header from the cab of
the harvester. Raising the header away from a surface of a
field may cause the arm 300 to rotate about the pivot joint
310 1n the first rotational direction 504 such that the first end
302 of the arm 300 moves downwardly and the second end
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304 of the arm 300 moves upwardly. Lowering the header
onto the surface of the field may cause the arm 300 to rotate
about the pivot joint 310 in the second rotational direction
505 such that the first end 302 moves upwardly and the
second end 304 moves downwardly. For example, as the
header 1s lowered, the second end 304 of the arm 300 moves
downwardly and pushes the hook 604 backwardly in the
second direction 610. Because the rod 602 1s biased in the
first direction 408, the hook 604 1s urged forward to engage
the pin 500 of the second end 304. As such, the locking
mechanism may transition from the position illustrated in
FIG. 8B to the position 1llustrated 1n FIG. 8C. Further, while
positioned within the cab of the harvester, the operator may
move the arm 300 to engage and disengage the hook 604 of
the locking mechanism 600.

FIG. 8D 1s a side view of the locking mechanism 600 of
FIG. 8A 1n a forward position disengaged from the arm 300.
As 1llustrated, the rod 602 1s rotated forward 1n the direction
408. The hook 604 1s rotated such that the opening 606 of the
hook 604 1s disposed generally above the pin 500 along the
vertical axis 14. The arm 300 may rotate about the pivot joint
310 such that the second end 304 of the arm 300 rises toward
the opening 606. For example, as described above, the
operator may raise the header to cause the second end 304
of the arm 300 to rise. The biasing element 612 causes the
rod 602 and the hook 604 to be biased toward the arm 300
as the second end 304 of the arm 300 rises. As such, the pin
500 of the second end 304 moves along the second cam edge
610 and enters the opening 606. After the pin 500 enters the
opening 606, the arm 300 may be blocked from rotating
about the pivot joint 310.

As 1llustrated, the opening 606 1s located generally toward
a top portion 620 of the hook 604. The position of the
opening 606 along the hook 604 controls the position of the
cutter bar assembly 1n the substantially rigid configuration.
For example, 1n certain embodiments, the opening 606 may
be located at a bottom portion 622 of the hook 604. The
location of the opening 606 at the bottom portion 622 may
enable the second end 304 of the arm 300 to be generally
lower than the first end 302 such that the cutter bar assembly
1s disposed generally higher while 1n the substantially ngid
configuration, as compared to the embodiment with the
opening 606 located at the top portion 620. Further, the
opening 606 may be located at a middle portion 622 of the
hook 604 to enable the cutter bar assembly in the substan-
tially rigid configuration to be disposed at a middle position
between the positions described above with the opening 606
disposed at the top portion 620 and the bottom portion 622.

As described herein, a locking mechanism for one or more
arms ol an agricultural header includes a rod and one or
more hooks configured to engage the one or more arms. For
example, the rod may rotate to drive the one or more hooks
to engage the one or more arms and to transition the locking
mechanism to a locked position. The one or more arms may
be coupled to a cutter bar assembly of the agricultural header
and may be configured to pivot. In the unlocked position, the
one or more hooks are disengaged from the one or more
arms, and the cutter bar assembly 1s configured to flex. In the
locked position, the one or more hooks are engaged with the
one or more arms, and the cutter bar assembly 1s held 1n a
substantially rigid configuration.

The transition of the locking mechanism between the
unlocked and locked positions may enable an operator of the
agricultural header to change the cuftter bar assembly
between a tlexible configuration and a substantially rigid
configuration, respectively. For example, for some agricul-
tural products and/or for some field conditions, the operator
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may desire a flexible cutter bar assembly that may generally
flex with contours of the field. For other agricultural prod-
ucts and/or for other field conditions, the operator may
desire a substantially rigid cutter bar assembly that remains
substantially rigid as the agricultural header traverses the
field. The locking mechanism enables the operator to easily
transition between the flexible and the substantially rigid
configurations. The operator may transition the cutter bar
assembly between the flexible and the substantially rigid
configurations while positioned within a cab of a harvester
by rotating the rod of the locking mechamsm and/or by
raising and lowering the agricultural header. As a result, the
locking mechanism described herein may increase an etli-
ciency of operating the agricultural header and an efliciency
ol the harvesting process. The operator 1s not required to exit
the cab and manually lock individual arms of the agricultural
header to achieve a substantially rigid cutter bar assembly.

While only certain features of the present disclosure have
been 1illustrated and described herein, many modifications
and changes will occur to those skilled m the art. It 1s,
therefore, to be understood that the appended claims are
intended to cover all such modifications and changes as fall
within the true spirit of the present disclosure.

The techniques presented and claimed herein are refer-
enced and applied to material objects and concrete examples
ol a practical nature that demonstrably improve the present
technical field and, as such, are not abstract, intangible or
purely theoretical. Further, 11 any claims appended to the end
of this specification contain one or more elements desig-
nated as “means for [perform]ing [a function] . . . ” or “step
for [perform]ing [a function] . . . 7, 1t 1s intended that such
clements are to be interpreted under 35 U.S.C. 112(1).
However, for any claims containing elements designated 1n

any other manner, 1t 1s intended that such elements are not
to be interpreted under 35 U.S.C. 112(1).

The 1nvention claimed 1s:

1. A locking mechanism for an agricultural header, com-

prising;:

a rod configured to extend laterally along the agricultural
header, wherein the rod 1s configured to rotate 1n a first
direction to transition the locking mechanism to a first
position and rotate 1 a second direction, opposite the
first direction, to transition the locking mechanism to a
second position; and

a hook coupled to the rod and configured to engage a
second end ol a respective arm of the agricultural
header, wherein a first end of the respective arm 1s
configured to couple to a cutter bar assembly of the
agricultural header, the respective arm 1s configured to
rotate about a pivot joint positioned between the first
end and the second end of the respective arm, the
respective arm 1s configured to rotate relative to a frame
of the agricultural header, the rod 1s configured to rotate
in the first direction to engage the hook with the second
end of the respective arm to block rotation of the
respective arm, and the rod 1s configured to rotate 1n the
second direction to disengage the hook from the second
end of the respective arm to enable rotation of the
respective arm.

2. The locking mechanism of claim 1, further comprising

a latching mechanism configured to secure the locking
mechanism 1n the second position.

3. The locking mechanism of claim 1, further comprising

a motor coupled to the rod, wherein the motor 1s configured
to rotate the rod in the second direction.
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4. The locking mechanism of claim 1, further comprising
a second hook coupled to the rod and configured to engage
a second respective arm of the agricultural header.

5. The locking mechanism of claim 1, further comprising,
a biasing assembly configured to urge the hook toward the
respective arm 1n the first direction.

6. The locking mechanism of claim 5, wherein the biasing
assembly comprises at least one spring.

7. The locking mechanism of claim 6, wherein the at least
one spring comprises a first spring coupled to a first end of
the rod and a second spring coupled to a second end of the
rod.

8. An agricultural header, comprising:

a frame;

an arm pivotally coupled to the frame, wherein the arm 1s

configured to rotate about a pivot joint relative to the

frame, and the arm 1s configured to support a cutter bar
assembly; and

a locking mechanism configured to selectively block

rotation of the arm about the pivot joint, wherein the

locking mechanism comprises:

a rod configured to extend laterally along the agricul-
tural header, wherein the rod 1s configured to rotate
in a first direction to transition the locking mecha-
nism to a first position and rotate 1 a second
direction, opposite the first direction, to transition the
locking mechanism to a second position;

a hook coupled to the rod and configured to engage the
arm of the agricultural header, wherein the rod 1s
configured to rotate in the first direction to engage
the hook with the arm to block rotation of the arm,
and the rod 1s configured to rotate 1 the second
direction to disengage the hook from the arm to
enable rotation of the arm; and

a biasing assembly configured to urge the hook toward
the arm in the first direction, wherein the biasing
assembly comprises at least one spring, and the at
least one spring 1s disposed along a length of the rod.

9. The agricultural header of claim 8, further comprising
a latching mechanism configured to secure the rod, the hook,
or both, 1 the second position.

10. The agricultural header of claim 8, further comprising
a motor coupled to the rod, wherein the motor 1s configured
to rotate the rod in the second direction.

11. The agricultural header of claim 8, wherein the hook
comprises a spring.

12. The agricultural header of claim 8, wherein the arm
comprises a first end coupled to the cutter bar assembly and
a second end configured to engage the hook.

13. The agricultural header of claam 8, wherein the
locking mechanism further comprises a handle configured to
enable an operator to rotate the rod 1n the second direction.

14. An agricultural header, comprising:

a frame;

a cutter bar assembly;

an arm pivotally coupled to the frame, wherein the arm

comprises a first end coupled to the cutter bar assembly

and a second end, the arm 1s configured to rotate about

a pivot joint relative to the frame, and the pivot joint 1s

positioned between the first end and the second end of

the arm; and

a locking mechanism configured to selectively block

rotation of the arm about the pivot joint, wherein the

locking mechanism comprises:

a rod configured to extend laterally along the agricul-
tural header, wherein the rod 1s configured to rotate
in a first direction to transition the locking mecha-
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nism to a first position and rotate in a second
direction, opposite the first direction, to transition the
locking mechanism to a second position; and

a hook coupled to the rod and configured to engage the
second end of the arm, wherein the rod i1s configured
to rotate in the first direction to engage the hook with
the second end of the arm to block rotation of the
arm, and the rod 1s configured to rotate 1n the second
direction to disengage the hook from the second end
of the arm to enable rotation of the arm.

15. The agricultural header of claim 14, wherein the cutter
bar assembly 1s configured to be substantially rigid while the
locking mechanism 1s 1n the first position.

16. The agricultural header of claim 14, wherein the
second end of the arm comprises a pin, and the hook 1s
configured to engage the pin.

17. The agricultural header of claim 14, further compris-
ing a biasing assembly configured to urge the hook toward
the arm 1n the first direction.

18. The agricultural header of claim 17, wherein the
biasing assembly comprises at least one spring, and the at
least one spring 1s disposed along a length of the rod.

19. The locking mechamism of claim 6, wherein the at
least one spring 1s disposed along a length of the rod.

20. The agricultural header of claim 12, wherein the pivot
jo1nt 1s positioned between the first end and the second end
of the arm.

10

15

20

25

16



	Front Page
	Drawings
	Specification
	Claims

